Abatraet-Rapid texture segregation is examined using filtered noise textures. The stimuli consist of a foreground region of filtered noise with one dominant texture orientation against a background region with a different dominant orientation. Shape discrimination of the foreground region is measured as a function of the difference in orientation between the two regions (AO), the distance over which the dominant orientation rotates from the background to the foreground value (AX), and the dominant spatial frequency of the textures (f). Pe~o~an~ declines with smaller A@, larger Ax, and lowerf. These effects are partially independent of viewing distance, which implies that it is the refuiiue or object spatial frequency, not retinof spatial frequency, which determines performance in this task. We present a model consisting of channels tuned for orientation and spatial frequency which compute local oriented energy, followed by (texture) edge detection and a cross-correlator which performs the shape discrimination. Monte Carlo simulations of this model are in accord with the degradation in performance with increased Ax and decreased AtI
INTRODUCTION
An image region with one texture appears as a distinct perceptual entity within a background region with contrasting texture if the difference between the two textures is sufficiently great. The phenomenon of texture segregation will occur with differences between the foreground and background in mean local contrast, local spatial frequency, orientation and other local image properties (e.g. Beck, 1982; Beck, Sutter & Ivry, 1987; Bergen 8z Julesz, 1983a,b; Caelli, 1982; Julesz, 1981; Julesz & Bergen, 1983; Sutter, Beck & Graham, 1989 ; for a review see Bergen, 1991) . Most of these studies utilized micropattern textures, in which a foreground region contains a number of copies of a given micropattern and a background region contains a contrasting micropattern (such as randomly oriented L's on a background of randomly oriented X's, Bergen & Julesz, 1983a) .
Nothdurft (1985~; see also 1985a,b) studied texture segregation using textures consisting of a random collection of short line segments with identical orientation. The line segments in the foreground texture had a different orientation than those in the background. It was shown that performance in a shape discrimination task improved with increasing difference in orientation of the lines in the two image regions. In addition, a spacing e&et was observed, wherein the effectiveness of a given o~entation difference dropped when the line segments were spaced further apart. Nothdurft took this as evidence for the computation of a structure gradient. In other words, for a given textural property (in this case, orientation $), the dete~inant of segregation performance is not simply the difference in that property from foreground to background (A@, but the spatial gradient of that property across the texture boundary (AB/Ax).
There are some di~culties in inte~reting Nothdurft's results. One problem is the issue of sampling, Given a foreground region of a particular shape and size on a larger background, when the spacing between foreground micropatterns is increased, the sampling density of each pattern is necessarily decreased {along with the dominant spatial frequency of the stimulus). Thus, it is unclear whether poor performance results from the decrease in structure gradient or from sparser sampling of the foreground shape by the micropatterns, The stimuli used by Nothdurft confound spatial sampling of the textures and the visible gradient of spatial structure between the micropatterns of differing orientation Nothdurft did examine this issue by
